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(54) Electrical junction box for a vehicle 

(57) An electrical junction box for a vehicle has a 
casing (1 4,15,17,18), and an electrical circuit compris- 
ing a fuse connection circuit, a relay connection circuit 
and a connector connection circuit. The casing has at 
opposite sides connector sockets (70, 80) for electrical 
connectors. In the casing is a connector module (11) 
comprising a plurality of insulation substrates (20) 
stacked one on another and parallel elongate bus bars 
(22) on a first surface of each substrate and parallel flex- 
ible conductors (21) on a second surface of the sub- 
strate and extending orthogonally to said bus bars. Each 
said insulation substrate has apertures through it at 
which the bus bars and flexible conductors are connect- 
ed to each other by welding to provide desired circuit 
connections (20b). The bus bars (22) extend from the 
insulation substrates and provide tabs projecting into 
the connector sockets (70, 80). A thin junction box is 
obtained. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an electrical 
junction box for a vehicle, in particular a box to be con- 
nected to a wire harness for a vehicle. The invention is 
intendedto provide a junction box which is thin and com- 
pact even though the number of circuits is increased. 
The invention also provides a vehicle such as an auto- 
mobile having the electrical junction box mounted on it. 

Description of the Related Art 

[0002] Recently, the rapid increase in the number of 
electric and electronic component parts which are 
mounted on a vehicle has led to increase in the number 
of circuits to be accommodated in a junction box in the 
vehicle. When forming branch circuits at high density, it 
is necessary to mount a large number of component 
parts on the junction box, which causes increase in the 
number of assembly stages. 

[0003] The assignees of the present applicants pro- 
posed the junction box 1 shown in present Fig. 21 in 
JP-A-2000-1 12691 (corresponding to EP-A-1145914 
and USSN 09/833595). The junction box of Fig. 21 is 
intended to be thin, capable of permitting circuit altera- 
tion and reducing time and labour when it is assembled 
from component parts. 

[0004] In the junction box 1 of Fig. 21, a connector 
connection circuit (base circuit), a fuse connection cir- 
cuit, and a relay connection circuit provided in the junc- 
tion box are formed separately as a connector module 
2, a fuse module 3 and a relay module 4. The connector 
module 2, the fuse module 3 and the relay module 4 are 
incorporated in the casing composed of the lower case 
part 5 and the upper case part 6. 
[0005] In each of the connector module 2, the fuse 
module 3 and the relay module, bus bars 2a, 3a and 4a 
are fixed to insulation substrates 2b, 3b and 4b respec- 
tively, and project from the periphery of the insulation 
substrates where they are welded to each other. 
[0006] Because the whole circuit of the junction box 
is divided into the connector module 2, the fuse module 
3 and the relay module, it can be avoided that tabs of 
the bus bars overlap on each other. Thus the bus bars 
can be prevented from being multi-layered. Therefore, 
the junction box can be thin. Further the circuits of the 
bus bars can be wired easily. Thus it is possible to re- 
duce the area of the bus bar of each module. Conse- 
quently, even though the connector connection bus 
bars, the fuse connection bus bars and the relay con- 
nection bus bars are separately formed, it is possible to 
reduce the total area of the entire bus bars and avoid 
increase of the area of the junction box. 
[0007] Further, when the specification of any one of 



the connector circuit, the fuse circuit and the relay circuit 
is altered, it is only necessary to alter the respective 
module. Thus, the junction box permits alteration of the 
specification easily. 

5 [0008] However, the bus bars used as the electrical 
conductors in each module are formed by punching met- 
al sheet in correspondence to a complicated configura- 
tion of the circuit of the module. Thus the yield of the 
metal sheet is low. Further when a circuit alteration is 

w made, it is necessary to make a new punching die, which 
is costly. 

[0009] Further, depending on a circuit configuration, 
it may be impossible to form the circuit as a single layer. 
Thus the number of bus bar layers increase. 

is [0010] For example, as shown diagrammatically in 
Rg. 22A, in connecting circuits C1 and C2 to connectors 
7A and 7B of a connector module 2 and to a fuse 8 of a 
fuse module 3 disposed on the side of the connector 
module, the circuits C1 and C2 of the connector module 

20 2 cannot be connected to the fuse 8 unless the circuits 
C1 and C2 are disposed in separate layers. Thereby the 
number of layers is increased. 
[0011] Although the number of component parts 
mounted on a vehicle has increased rapidly, space for 

25 the Junction box is limited. Thus it is essential to make 
the junction box as thin as possible. 

SUMMARY OF THE INVENTION 

30 [0012] it is an object of the present invention to pro- 
vide a junction box which is thin and can be manufac- 
tured at a low cost, in particular by improving the yield 
of a conductive metal plate. 

[0013] It is a further object of the invention to simplify 
35 the wiring and conductor arrangements in a junction box 
and provide simplified methods of making the connector 
module of the junction box. 

[0014] According to the invention in a first aspect, 
there is provided an electrical junction box having 

40 

a casing, and 

an electrical circuit in the casing adapted to make 
electrical connection in use to electrical connectors, 
fuses and relays, the electrical circuit comprising a 
45 fuse connection circuit, a relay connection circuit 
and a connector connection circuit which is electri- 
cally connected to the fuse connection circuit and 
the relay connection circuit, 
the casing comprising a fuse circuit portion contain- 
so ing the fuse connection circuit and a relay circuit 
portion containing the relay connection circuit, 
the casing having two laterally opposite sides at 
each of which the casing comprises a connector ac- 
commodation portion adapted to receive, in use, at 
55 least one electrical connector, 

the electrical junction box further having, mounted 
in the casing, a connector module providing the 
connector connection circuit and comprising: - 
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(i) a plurality of insulation substrates stacked 
one on another and each having a first main 
surface and a second main surface opposite 
the first main surface, 

(ii) a plurality of parallel elongate bus bars ar- 
ranged on the first main surface of each sub- 
strate and extending in a first direction, and 
(Hi) a plurality of parallel flexible conductors ar- 
ranged on the second main surface of each in- 
sulation substrate and extending in a second 
direction orthogonal to the first direction, 

wherein each insulation substrate has a plu- 
rality of apertures through it from the first main sur- 
face to the second main surface, at which the bus 
bars and the flexible conductors are connected to 
each other by welding to provide desired circuit con- 
nections, and 

the first direction of the bus bars of each insulation 
substrate is the lateral direction of the casing be- 
tween the opposite sides, at (east some of the bus 
bars extending from the insulation substrates in the 
first direction and providing tabs projecting into the 
connector accommodation portions. 

[0015] The flexible conductors of the connector mod- 
ule individual may be single-core wires, or may be con- 
ductors of a flexible flat cable arranged on the second 
main surface of the insulation substrate, the flexible flat 
cable comprising flexible insulation material in which the 
conductors are held. 

[0016} Thus in the connector module, the elongate 
bus bars and the flexible conductors cross each other, 
with the insulation substrate interposed between them, 
and are connected to each other at crossing positions 
to form the circuit of the connector module. Thus it is 
possible to set the interval between the bus bars equal 
to the interval between terminals of a connector to be 
attached to the box in use. Thus the tabs formed at both 
ends of the bus bars can be horizontally projected into 
the connector accommodation portion formed on the 
side surface of the box, with or even without bending of 
the tabs. 

[0017] In a circuit shown in Fig. 22B, as comparison 
with that of Fig. 22A, the conductors 21 can be connect- 
ed to the fuses 35 while connecting both ends of the bus 
bars 22 constituting circuits C1 and C2 of the connector 
module 11 to connectors 7 A' and 7B* and connecting the 
bus bars 22 to the conductors 21 disposed on the other 
side of the insulation substrate 20 orthogonally to the 
bus bars 22, with the insulation substrate 20 interposed 
between the bus bars 22 and the conductors 21 . Con- 
sequently, this simple circuit of the connector module 1 1 
can be formed of one circuit layer having the bus bar 
disposed on one surface of the insulation substrate and 
the conductors disposed on the other surface thereof. 
This simple example illustrates the principle of this as- 
pect of the invention. That is, it is possible to reduce the 



number of layers of the bus bar to produce a thin junction 
box. 

[0018] Even though the connector accommodation 
portion is formed on the side surface of the box, the tabs 

5 of the bus bars can be projected into the connector ac- 
commodation portion at the side surface of the side case 
without a problem of interference of adjacent tabs or de- 
formation thereof. Further even though the connector is 
disposed on the side surface of the box, the bus bars 

10 can be disposed in a simple construction. Further it is 
unnecessary to use a relay terminal for connecting bus 
bars interlaminarly and thus the construction of the cir- 
cuit of the connector module is allowed to be simple. 
[001 9] The number of layers of the substrates of the 

15 connector module may be equal to the number of rows 
of terminals of a connector which fits in the connector 
accommodation portion. 

[0020] That is, as described above, the tabs formed 
at both ends of the bus bar disposed on one surface of 

20 each substrate of the connector module are projected 
into the connector accommodation portions. Thus the 
number of layers of the substrates of the connector mod- 
ule may be equal to that of the rows (stages) of terminals 
of the connector which fits in the connector accommo- 

25 dation portion. In other words, the connector can be eas- 
ily disposed on the side surface of the box when the 
number of the rows (stages) of the connector is equal 
to the number of the substrates. 
[0021] A further layer consisting of bus bars may be 

30 formed as an additional, e.g. lowermost layer, of the con- 
nector module. The total of the number of layers of the 
substrates and the number of further layers of the bus 
bars may be not less than the number of rows (stages) 
of terminals of the connector which fits in the connector 

35 accommodation portion. 

[0022] That is, preferably, the elongate bus bars are 
preferably not connected to the power source side and 
to the power supply side of the fuses. For efficient wiring 
of the bus bars, it is preferable to use one bus bar having 

40 a plurality of fuse connection terminals formed at one 
end thereof. Thus as the bus bar having a plurality of 
fuse connection terminals formed at one end thereof, it 
is preferable not to use the elongate bus bars but use 
the bus bars formed by punching a conductive metal 

45 plate in correspondence to the configuration of a desired 
circuit. The elongate bus bars may be disposed on a 
layer on which the bus bar formed by punching the con- 
ductive metal plate is disposed, and the ends of the elon- 
gate bus bars project horizontally as tabs. Consequent- 

so |y, the total of the number of the substrates and the 
number of the further layers of the bus bars is equal to 
the number of the rows (stages) of terminals of the con- 
nector. 

[0023] The ends (tabs) of the elongate bus bars that 
55 are projected into the connector accommodation portion 
may be not bent, so that the tab is flat. In this case the 
tabs of different bus bar layers do not interfere with each 
other. On the other hand, if the tabs are bent and project 
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from the bus bars disposed on one substrate, the tabs 
are liable to interfere with tabs projected from the sub- 
strates of other layers. 

[0024] A tab of a bus bar that is projected into the con- 
nector accommodation portion alternatively may be 5 
bent, e.g. in the shape of a letter "L" or a single zig-zag, 
so that the tab is horizontal. In this case, tabs of the 
same layer are bent in the same configuration and ar- 
ranged parallel with one another. Tabs of bus bars of 
other layers are also bent in the same configuration to 10 
prevent tabs from interfering intertaminarly. 
[0025] As compared with the conventional process of 
forming bus bars by punching a conductive metal plate 
in correspondence to the configuration of a circuit, it is 
possible to considerably improve the yield of the con- *5 
ductive metal plate, since uniform width strip-shaped 
elongate bus bars may be employed. Further the con- 
struction can cope with alteration of the circuit construc- 
tion by merely changing the position where the flexible 
conductors and bus bars cross each other and are weld- 20 
ed to each other. Because it is unnecessary to after the 
conductive material itself with the change of the circuit 
construction, the construction can easily permit altera- 
tion of the circuit construction without increasing the 
manufacturing cost. 25 
[0026] According to the invention in a second aspect 
there is provided an electrical junction box having 

a casing, and 

an electrical circuit in the casing adapted to make 30 
electrical connection in use to electrical connectors, 
fuses and relays, said electrical circuit comprising 
a fuse connection circuit, a relay connection circuit 
and a connector connection circuit which is electri- 
cally connected to the fuse connection circuit and 35 
the relay connection circuit, 
the casing comprising a fuse circuit portion contain- 
ing the fuse connection circuit and a relay circuit 
portion containing the relay connection circuit, 
the electrical junction box further having, mounted 40 
in the casing, a connector module providing the 
connector connection circuit and comprising:- 

(i) at least one insulation substrate having a first 
main surface and an opposite second main sur- *s 
face, and 

(ii) a plurality of spaced parallel flexible conduc- 
tors arranged on the second main surface, 

wherein the relay connection circuit compris- so 
es a plurality of bus bars having first ends arranged 
to make connection, at least in use, to relays and 
second ends constituting pressure connection ter- 
minals which are connected by pressure connection 
directly to intermediate points of at least some of ss 
the flexible conductors of the connector module. 

[0027] In this construction, the connector module is 



formed with spaced conductors, e.g. parallel with one 
another, and the pressure connection terminals at the 
ends of the bus bars of the relay connection circuit are 
connected to the Intermediate points of the conductors 
by pressure connection. Thereby it is possible to reduce 
the number of welded connections. 
[0028] The ends of the conductors of the connector 
module may be connected, e.g. by pressure connection, 
to the terminals formed at an end of the bus bars of the 
fuse module, and through relay terminals the other ends 
of the conductors may be connected to an electronic 
control unit accommodated in the junction box. Thereby 
the circuit of the connector module can be connected to 
the relay module, the fuse module and the electronic 
control unit by pressure connections between the con- 
ductors and the terminals. By effectively utilising the one 
end, the intermediate portion and the other end of the 
conductors of the connector module, the circuit of the 
connector module can be connected to the relay mod- 
ule, the fuse module and the electronic control unit by 
pressure connections instead of welding bus bars to 
each other. Thus it is easy to perform a circuit connec- 
tion operation. Further it is possible to solve the problem 
of warping of the bus bars which occurs owing to thermal 
strain when the bus bars are welded to each other. 
[0029] The pressu re connection terminals at the ends 
of each of the bus bars connected to terminals of the 
relays of the relay module respectively are preferably 
arranged in parallel with one another and connected re- 
spectively by pressure connection to the conductors 
which are parallel in the connector module. This con- 
struction allows the connection between the circuit of the 
relay module and that of the connector module to be ac- 
complished in a one-time pressure connection opera- 
tion. 

[0030] The relay module may be of a direct mounting 
type. That is, the relay is mounted on a body having a 
bus bar formed by insert moulding, and a terminal of the 
relay penetrates through apertures of the body and the 
bus bar, and the terminals of the relay is soldered to the 
bus bar. This construction allows the height of the relay 
to be small. Thereby ft is possible to make the junction 
box thin. 

[0031] As for the entire layout of the junction box, pref- 
erably 

(i) the connector module is mounted at a lower por- 
tion of the casing, 

(ii) the fuse circuit portion is located laterally of the 
connector module at a first side of the casing, 

(iii) the relay circuit portion is located above the con- 
nector module at the first side of the casing, 

(iv) an electronic control unit is mounted in the cas- 
ing above the connector module, 

(v) the casing has a connector accommodation por- 
tion to receive at least one electrical connector in 
use, located at a further side thereof extending or- 
thogonally to the first side thereof, and 
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(vi) the connector module has bus bars which 
project into the connector accommodation portion 
to constitute tabs therein for connection to the con- 
nector in use. 

[0032] According to the invention in a third aspect 
there is provided an electricai junction box having 

an electrical circuit adapted to make electricai con- 
nection in use to electrical connectors, fuses and 
relays, said electrical circuit comprising a fuse con- 
nection circuit, a relay connection circuit and a con- 
nector connection circuit which is electrically con- 
nected to the fuse connection circuit and the relay 
connection circuit, 

wherein at least one of the fuse connection circuit, 
the relay connection circuit and the connector connec- 
tion circuit comprises a circuit module having a plurality 
of elongate bus bars arranged parallel to each other and 
extending in a first direction and a plurality of flexible 
conductors arranged parallel to each other and crossing 
the bus bars in a second direction orthogonal to said first 
direction, the flexible conductors and the bus bars being 
electrically connected to each other at a plurality of their 
mutual crossing points to provide desired circuit connec- 
tions. 

[0033] The layout allows the side surface of the junc- 
tion box to be effectively utilised. Thereby it is possible 
to make the junction box thin. 

[0034] Conventionally it is necessary to punch a con- 
ductive metal plate in correspondence to the configura- 
tion of a circuit to form an electric conductor. But accord- 
ing to this aspect of the present invention, a desired cir- 
cuit is formed by crossing the elongate bus bars and the 
flexible conductors and connecting them to each other 
at necessary crossing points. Therefore, there is little 
loss of the conductive metal plate and it is possible to 
greatly improve the yield of the conductive metal plate. 
In addition, when it is necessary to change the construc- 
tion of the circuit, it is not necessary to alter the conduc- 
tors but it is only necessary to change the position where 
the bus bars and the flexible conductors are connected 
to each other. Accordingly, the junction box of the 
present invention can be manufactured at a low cost and 
can cope with the alteration of the circuit. At the crossing 
points, the bus bars and the conductors, e.g. single-core 
wires, may be joined to each other in openings formed 
in the insulation substrate by resistance welding or sol- 
dering. 

[0035] In the case where a bare wire is used as the 
flexible conductor, it is unnecessary to remove an insu- 
lating coating at the position where the wire and the bus 
bar are connected to each other. But it is possible to use 
wire having a core wire coated with an insulation coating 
material. The flexible flat cable described herein above 
may alternatively be used. 

[0036] It is most favourable to connect the wires and 



the bus bars to each other by resistance welding in the 
openings formed in the insulation substrate. But instead, 
soldering may be used as described above. In addition, 
ultrasonic welding, gas welding or laser welding may be 
5 used. 

[0037] The circuit module may have a plurality of cir- 
cuit substrates layered one upon another with insulation 
interposed between the circuit plates adjacent to each 
other, with each of the circuit substrates having flexible 
10 conductors disposed on one surface and elongate bus 
bars disposed on the other surface. 
[0038] The invention further provides a method of 
forming an electrical circuit module comprising the steps 
of: 

15 

(i) fixing a plurality of bus bars to a first main surface 
of each of a plurality of insulation substrates; 

(ii) with the insulation substrates arrayed in a row, 
arranging flexible conductors on a second main sur- 

20 face opposite the first main surface of each insula- 
tion substrate, the flexible conductors extending 
continuously over the insulation substrates in said 
row; 

(iii) after steps (i) and (ii), connecting the bus bars 
25 to the flexible conductors at mutual crossing points 

thereof via apertures in the insulation substrates to 
form desired circuit connections; 

(iv) after step (iii), bending portions of the flexible 
conductors extending between adjacent pairs of the 

30 insulation substrates so as to bring the insulation 
substrates into a stack one above another; and 

(v) removing portions of said flexible conductors not 
wanted in the completed circuit. 

35 [0039] By forming the circuit module as described 
above, the flexible conductors can be wired collectively 
or continuously and operability of the method can be 
greatly improved. 

[0040] According to the invention in another aspect 
40 there is provided an electrical junction box having 

an electrical circuit adapted to make electrical con- 
nection in use to electrical connectors, fuses and 
relays, said electrical circuit comprising a fuse con- 
45 nection circuit, a relay connection circuit and a con- 
nector connection circuit which is electrically con- 
nected to the fuse connection circuit and the relay 
connection circuit, 

the electrical junction box having a connector mod- 
so ule providing the connector connection circuit and 
comprising 

(i) an insulation substrate having a first main 
surface and a second main surface opposite 

55 the first main surface, 

(ii) a plurality of first electrical conductors on the 
first main surface and a plurality of second elec- 
trical conductors on the second main surface, 
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the first electrical conductors being parallel to each 
other and extending in a first direction and the sec- 
ond electrical conductors being parallel to each oth- 
er and extending in a second direction orthogonal 
to the first direction and crossing the first electrical s 
conductors at crossing points, 
the first and second conductors being of a form se- 
lected from: 

(a) the first electrical conductors are elongate 10 
bus bars and the second electrical conductors 
are flexible conductors of a flexible flat cable 
comprising flexible insulation material in which 
the flexible conductors thereof are held, 

(b) the first electrical conductors are individual is 
flexible single-core wires, and the second elec- 
trical conductors are flexible conductors of a 
flexible flat cable comprising flexible insulation 
material in which the flexible conductors thereof 
are held, and 20 

(c) the first electrical conductors are flexible 
conductors of a first flexible flat cable compris- 
ing flexible insulation material in which the flex- 
ible conductors thereof are held, and the sec- 
ond electrical conductors are flexible con due- 25 
tors of a second flexible flat cable comprising 
flexible insulation material in which the flexible 
conductors thereof are held, and 

wherein at a plurality of the crossing points the mu- 30 
tualfy crossing first and second electrical conductors are 
connected to each other to provide desired electrical 
junctions. 

[0041] In this aspect of the present invention, the elon- 
gate bus bars and the flexible flat cable (FFC) are used. 35 
Or, the bus bars are not used, but the FFC and the flex- 
ible single-core wires e.g. bare wires are used, or two 
FFCs are used. The conductors on the one surface of 
the insulation substrate and the conductors on the other 
surface thereof are crossed and connected to each oth- 40 
er, preferably by welding, at necessary cross points to 
form the desired circuit. Therefore, there is little loss of 
the conductive metal plate and it is possible to greatly 
improve the yield of the conductive metal plate. In addi- 
tion, when it is necessary to change the construction of 45 
the circuit, It is not necessary to alter the electric con- 
ductors but it is only necessary to change the positions 
where they are connected to each other. Accordingly, 
the junction box of the present invention can be manu- 
factured at a low cost and can permit easy alteration of so 
the circuit. 

[0042] In the case where the bus bar is not used but 
the FFC and the single-wire core (bare wire) are used 
in combination or only the flexible flat cables are used, 
it is unnecessary to perform an insulating coating mate- 55 
rial-removing operation at a connection position. Thus 
it is possible to reduce time and labour. The FFC con- 
tains the electric conductors arranged in parallel with 



one another in the insulation film. Thus it is possible to 
dispose only one FFC containing a desired number of 
electric conductors laminated with the insulation film on 
the insulation substrate. Thus it is possible to save time 
and labour. 

[0043] It is most favourable to connect the electric 
conductors on the one surface of the insulation sub- 
strate and those on the other surface thereof to each 
other by resistance welding. But instead, soldering, ul- 
trasonic welding, laser welding or gas welding may be 
used. 

[0044] The connector module may Include a plurality 
of circuit layers comprising insulation substrates and 
conductors, stacked one upon another with insulation 
plates interposed between the adjacent layers. The FFC 
has the electric conductors laminated with the insulation 
film. Thus when the bus bar, the single-core wire or the 
FFC is located at the confronting position of two layers, 
they are insulated. In this case, the use of the insulation 
plate can be omitted. 

[0045] In this specification the term "pressure connec- 
tion" refers to connection of two conductors which is 
achieved by press-fitting of a gripping part onto a 
gripped part, the fitting force being maintained to keep 
a permanent connection. In the embodiments, for ex- 
ample, a wire is inserted into a groove of a tab of a bus 
bar, which maintains a gripping pressure on the wire. 
[0046] The flexible conductors used in the invention 
should be selected to be suitably flexible without dam- 
age, e.g. to allow the connections through the insulating 
substrates. Their flexibility is in contrast to the relative 
rigidity of the bus bars, which generally retain their 
shape, though being capable of being deformed into a 
desired shape. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0047] Embodiments of the invention will now be de- 
scribed by way of non-limitative example, with reference 
to the drawings, in which:- 

Fig. 1 is a schematic exploded perspective view of 
a junction box of a first embodiment of the present 
invention. 

Fig. 2 is a sectional view of the junction box of Fig. 
1 in its assembled state. 
Fig. 3 is a sectional view on line Ill-Ill of Fig. 2. 
Fig. 4 is a sectional view on line IV-IV of Fig. 2. 
Figs. 5A and 5B are front views of two side cases 
of the box of Fig. 1 respectively. 
Fig. 6A is a schematic perspective view of a layer 
of the connector module of the box of Fig. 1 . 
Fig. 6B is an enlarged sectional view showing a por- 
tion of the connector module of the box of Fig. 1 . 
Fig. 7A is a schematic sectional view of the connec- 
tor module of the box of Fig. 1 . 
Fig. 7B shows in plan a bus bar at the lowermost 
layer of the connector module. 
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Figs. 8A and 8B are explanatory diagrams showing 
a method of forming the connector module of the 
box of Fig. 1. 

Fig. 9 is a side view of the junction box of Fig. 1 
showing the fuse module. 5 
Fig. 1 0A is a partly sectional view of the fuse module 
of Fig. 9. 

Fig. 1 0B is a schematic perspective view of the con- 
nections of the fuse module of Fig. 9. 
Fig. 11 is a plan view of a portion of the box of Fig. 10 
1 showing the relay module. 
Fig. 12A is a sectional view of the relay module of 
Fig. 11. 

Fig. 12B is a schematic view showing the connec- 
tions of the relay module of Fig. 11 . 15 
Fig. 1 2C is a perspective schematic view of a con- 
nection between a bus bar and a wire in the relay 
module of Fig. 11. 

Fig. 1 2D is a perspective schematic view of a con- 
nection between bus bars in the relay module of Fig. 20 
11. 

Fig. 1 3 is a schematic perspective view of a portion 
of a modified connector module for the box of Fig. 1 . 
Fig. 14A is an underneath view of an electrical junc- 
tion box which is a second embodiment of this in- 25 
vention. 

Fig. 14B Is a sectional view of the box of Fig. 14A. 
Fig. 15 is a diagram showing the construction of the 
connector module of the box of Figs. 14A and 14B. 
Fig. 1 6A is a schematic perspective view of a layer 30 
of a modified connector module for the box of Fig. 1 . 
Fig. 16B is a schematic sectional view of the layer 
of Fig. 16A 

Fig. 17 is a sectional view illustrating the assembly 
of the layers of Fig. 16 of the modified connector 3s 
module. 

Figs. 1 8A and 1 8B are schematic views of connec- 
tions in the fuse module, when the modified connec- 
tor module of Figs. 16 and 17 is employed. 
Fig. 19 is a schematic view of a connection in the 40 
relay module, when the modified connector module 
of Figs. 16 and 17 is employed. 
Figs. 20A and 20B are diagrams illustrating manu- 
facture of other forms of modified connector mod- 
ules for the box of Fig. 1 . 45 
Fig. 21 is an exploded perspective view of a prior 
art junction box. 

Figs. 22A and 22B are diagrams comparing a con- 
ventional junction box (Fig. 22A) and a box of the 
present invention (Fig. 22B). 50 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0048] In the different embodiments, the same refer- ss 
ence numbers are used for identical or similar parts. 
[0049] Fig. 1 is a schematic exploded perspective 
view showing component parts constituting an electrical 



junction box 10 intended to be connected to a wire har- 
ness, not shown, in a vehicle, such as an automobile. 
Figs. 2 to 4 are sectional views showing the assembled 
state of the component parts. 

[0050] The junction box 10 has a connector module 
11 , a fuse module 12 and a relay module 13, housed in 
a casing having a lower case 14, an upper case 15, an 
intermediate case 16 and opposite side cases 17, 18. 
Within the casing there is also an electronic control unit 
19. The cases 14, 15, 16, 17 and 1 8 are moulded plas- 
tics bodies. 

[0051] After the connector module 1 1 , the intermedi- 
ate case 16 and the electronic control unit 19 are se- 
quentially disposed on the lower case 14, the upper 
case 1 5 is mounted on the electronic control unit 1 9, and 
the side cases 17, 18 are mounted on the connector 
module 11 . The relay module 13 Is disposed over one 
side of the connector module 12 in such a way as to 
expose relays 40 of the relay module 13 to the outside 
through an opening 1 5a formed adjacent one side of the 
upper case 15. The fuse module 12 is mounted on the 
connector module 11 at one side thereof and exposed 
to the outside through an opening formed between the 
lower case 14 and the upper case 15. 
[0052] A plurality of connector accommodation por- 
tions 70, 80 in the form of receiving sockets are formed 
in a row on each of the side cases 17, 18, which are 
mounted at opposite sides of the lower case 14 and the 
upper case 15 in their widthwise direction. As shown in 
Figs. 5A and 5B, the number of stages of terminals in 
each of the connector accommodation portions 70, 80 
is three, namely, I, II and III, except at one socket of each 
where the number of stages of terminals is reduced. 
[0053] As shown in Fig. 6, in each layer of the con- 
nector module 11, flexible single-core wires 21 in the 
form of bare wires of copper are disposed entirely on 
one surface (lower surface in Fig. 5) of a thin planar in- 
sulation substrate 20 made of insulation resin in such a 
way that the single-core wires 21 extend parallel with 
one another at a regular pitch in an X-direction. Long 
and narrow bus bars 22 in the form of metal strips of 
uniform width are disposed on the other surface (upper 
surface) of the insulation substrate 20 in such a way that 
the bus bars 22 are parallel with one another at a regular 
pitch in a Y-direction orthogonal to the X-direction. That 
is, the single-core wires 21 and the bus bars 22 cross 
each other, with the insulation substrate 20 interposed 
therebetween. 

[0054] An opening 20a through the substrate 20 is 
formed at each of selected positions 20b where the sin- 
gle-core wires 21 and the bus bars 22 cross each other. 
Through the opening 20a, the single-core wire 21 is 
flexed to join it to the bus bar 22. In this state, the single- 
core wires 2 1 and the bus bars 22 are selectively welded 
to each other by resistance welding to form a desired 
circuit. 

[0055] The two ends of each bus bar 22 in its longitu- 
dinal direction project from the edges of the insulation 



40 



45 



50 



7 



13 



EP 1 201 505 A2 



14 



substrate 20 in Its widthwise direction. The projecting 
portions are bent twice in a zig-zag shape as shown to 
form horizontal tabs 22b, 22c. The tabs 22b and 22c are 
arranged parallel with one another respectively on the 
same level. 5 
[0056] The interval between the horizontally arranged 
tabs 22b is equal to that between adjacent terminal 
holes 70a of the connector accommodation portion 70 
of the side case 1 7. Similarly, the interval between the 
horizontally arranged tabs 22c is equal to that between 10 
adjacent terminal holes 80a of the connector accommo- 
dation portion 80 of the side case 1 8. 
[0057] In this manner, a circuit plate 1 00 is construct- 
ed of the single-core wires 21 and the bus bars 22 dis- 
posed as described above and connected to each other 15 
at the required positions, with the insulation substrate 
20 sandwiched between them. As shown in Fig. 7A, 
three such circuit plates 100, identified as 100A, 100B 
and 100C are layered vertically on each other with in- 
terposition of additional insulation plates 25 made of in- 20 
sulation resin. The tabs 22b and 22c of the bus bar 22 
of the three circuit plates 1 00 stacked vertically are ver- 
tically spaced in correspondence to the interval between 
adjacent rows of the terminal holes 70a, 80a of the con- 
nector accommodation portions 70, 80 of the side case 25 
17, 18. That is, the tabs of the bus bars of the circuit 
plates 1 00A, 1 0OB and 1 00C are level with the terminal 
holes of the first row, the second row and the third row 
respectively. 

[0058] I n the connector module 1 1 , a bus bar 27, hav- 30 
ing a circuit configuration formed by punching a conduc-. 
t'rve metal plate in a conventional manner as shown in 
Fig. 7b is disposed on a lower surface of the insulation 
plate 25 below the first circuit plate 100A. As shown in 
Fig. 1 also, at one end of the bus bar 27, there are 35 
formed a plurality of fuse connection pressure connec- 
tion terminals 27a arranged parallel with one another 
and projecting in the extension direction of the single- 
core wires 21 . The terminals 27a project from an edge 
of the module 1 1 as blades 27b which are brought into *o 
contact with terminals of fuses in the fuse module 12. 
[0059] The three circuit plates 100A, 100B, 100C to 
be stacked in three layers are formed by a method 
shown in Fig. 8. 

[0060] Initially, a rib or spigot (not shown) projecting 45 
from one surface of each of the respective insulation 
substrates 20 is inserted into an opening formed in each 
of its bus bars 22 and deformed to fix the bus bars to 
the insulation substrate 20 parallel to each other. 
[0061] In this case, the width W (see Fig. 8B) of the so 
insulation substrates 20 is set to the following relation- 
ship: 100A>100B>100C. The length of the bus bar 22 
is larger than the width of the insulation substrate 20. 
The bus bars 22 project from both sides of the insulation 
substrate 20 in its widthwise direction. The projecting 55 
portion of each bus bar 22 is bent vertically and then 
bent horizontally to form the horizontal tabs 22b, 22c. 
[0062] The three insulation substrates 20 are ar- 



ranged in a row spaced at required intervals, with the 
middle substrate 20 inverted with respect to the outer 
two substrates 20, as shown in Fig. 8A. 
[0063] Thereafter, the single-core wires 21 are con- 
tinuously extended parallel with one another across the 
three insulation substrates 20. Because the surfaces to 
which the bus bars are fixed are alternately inverted, as 
described above, each single-core wire 21 is continu- 
ously disposed across the upper surface of the sub- 
strate 20 in the circuit plate 100A, the lower surface 
thereof in the circuit plate 100B, and the upper surface 
thereof in the circuit plate 1 00C. Gaps are provided be- 
tween the adjacent substrates 20 in the row, and the 
wires 21 extend in parallel with one another in the gaps 
(see Fig. 8B). 

[0064] Thereafter, the bus bars 22 and the single-core 
wires 21 are joined with each other by resistance weld- 
ing through the openings 20a. The wires 21 at the gaps 
between the substrates are then flexed, to bring the sub- 
strates 21 into their stacked positions, as shown by ar- 
rows in Fig. 8A. Unwanted portions of the continuous 
wires 21 are cut off before and/or after the circuit plates 
1 00A - 1 00C are stacked one upon another. 
Portions of the bus bars may also be removed. 
[0065] This manufacturing method is simple, with a 
small number of operations. 

[0066] As described above, the fuse connection ter- 
minals 27a project parallel with one another from the 
lowermost end of one edge (left edge in Fig. 1) of the 
connector module 1 1 . In mounting the connector mod- 
ule 11 on the lowercase 14, the terminals 27a are dis- 
posed on a portion 14b formed at one edge (left edge 
in Fig. 1) of the lowercase 14 having partitions to hold 
the terminals 27a in position. The single-core wires 21 
of each circuit plate 100 are disposed above the pres- 
sure connection terminals 27a. 
[0067] The fuse module 1 2 is disposed at the left edge 
of the connector module 1 1 . As shown in Fig. 9, the fuse 
module 12 has a plurality of fuse accommodation por- 
tions 31 in the form of sockets arranged widthwise in 
parallel with one another in a moulded plastics body 30. 
The sockets 31 are in upper and lower stages. 
[0068] As shown in Fig. 10, bus bars 33 are insert 
moulded in the material of the body 30. At opposite ends 
of each bus bar 33, there is formed a pair of pressure 
connection terminals 33a, 33b. A pair of such terminals 
projects into each fuse accommodation portion 31a at 
the upper stage of the fuse module 12 as power supply 
side and load side terminals. A load side teirninal formed 
on another bus bar 33 projects into each fuse accom- 
modation portion 31 b at the lower stage of the fuse mod- 
ule 12. One end of each L-shaped bus bar 33 projects 
into the respective fuse accommodation portion 31a, 
31 b, whereas the other end thereof extends toward the 
upper surface of one of the single-core wires 21 . The 
pressure connection terminal 33b is connected to the 
required single-core wire 21 by pressing the wire into 
the slot of the terminal. The pressure connection termi- 
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nal 33a projected into the fuse accommodation portions 
31 a, 31 b is connected to the terminal of the fuse also by 
pressure. In the lower stage fuse accommodation por- 
tion 31 b, the terminals at the power supply side are the 
pressure connection terminals 27a of the bus bar 27 de- 
scribed above. 

[0069] A fuse 35 is inserted into the fuse accommo- 
dation portions 31a, 31b of the fuse module 12 to con- 
nect a pair of terminals 35a, 35b of the fuse 35 to a pres- 
sure connection terminal 33a of the bus bar 33 or the 
pressure connection terminal 27a formed on the bus bar 
27 at the lowermost layer of the connector module 1 1 
by press fitting. 

[0070] As shown in Fig. 1 2D, some of the bus bars 41 
may be directly connected to tabs 33c of the bus bars 
33 of the fuse module 12 by pressure connection. 
[0071] In the relay module 13, as shown in Figs. 11 
and 12, bus bars 41 are insert moulded in the plastics 
material of the moulded body 42. Relays 40 are received 
on the outer face of the body 42. Terminals 40a of the 
relay 40 are inserted into openings 42a and 41a in the 
body 42 and the bus bar 41 respectively and directly 
mounted on the body 42 with solder 43. 
[0072] As shown in Figs. 1 2B and 1 2C one portion of 
the bus bar 41 welded to the terminal 40a of the relay 
40 is bent to form a pressure connection terminal 41b 
at the front end of the bus bar 41. The terminal 41b is 
connected to one of the single-core wires 21 by pressure 
fitting. 

[0073] The electronic control unit 19 has electronic 
parts 51 mounted on a lower surface of a substrate 50. 
The substrate 50 is placed on supports 53 projecting up- 
wardly at four comers of the intermediate case 16. 
Screws 54 are screwed into screw holes 53a and 50a 
formed in an upper surface of the support 53 and the 
substrate 50 respectively to fix the substrate 50 to the 
intermediate case 16. In this state, the electronic parts 
51 are located in a space between the substrate 50 and 
the intermediate case 16. 

[0074] A plurality of printed electric conductors ar- 
ranged in parallel with one another at one edge of the 
substrate 50 are connected to the upper end of a verti- 
cally extending assembly of relay terminals 56 through 
an ECU connector 58 (Fig. 3) or directly. Pressure con- 
nection terminals are formed at the lower end of the re- 
lay terminals 56 to connect with single-core wires 21 of 
the connector module 11 by pressure fitting. 
[0075] In the junction box 1 0 composed of the above- 
described component parts, the connector module 11, 
the intermediate case 16 and the electronic control unit 
19 are stacked one upon another sequentially on the 
lower case 1 4. The electric conductors of the electronic 
control unit 1 9 are connected to the single-core wires 
21 of the connector module 11 through the relay termi- 
nals 56 by pressure connection. The fuse module 12 is 
mounted on the connector module 1 1 at one side thereof 
to connect the pressure connection terminals 33b dis- 
posed at one end of the bus bars 33 of the fuse module 



12 to the single-core wires 21 of the connector module 
1 1 . The relay module 1 3 is mounted on an upper part of 
the connector module 11 to connect the pressure con- 
nection terminals of the bus bars 41 of the relay module 
5 13 to the single-core wires 21 of the connector module 
11. 

[0076] In the junction box 10 having the above-de- 
scribed construction, the tabs 22b, 22c formed at the 
ends of each of the bus bars 22 of the connector module 
10 11 project into the terminal holes of the connector ac- 
commodation portions 70, 80 of the side cases 17, 18 
and in use make connection to connectors (not shown) 
of a wire harness (not shown). 

[0077] Because the connector is connected to the 

15 wire harness on the side surface of the junction box, it 
is unnecessary to connect the wire harness to the hori- 
zontal surface of the lower case 14 or the upper case 
1 5. Thus it is unnecessary to provide space for the wire 
harness below the lower case or above the upper case. 

20 Accordingly, it is possible to reduce the space required 
in the vehicle for the wire-harness connection. 
[0078] As shown schematically in Fig. 22B, the elec- 
trical conductors of the connector module 1 1 are the bus 
bars and the single-core wires crossing the bus bars. 

25 The single-core wires and the bus bars are connected 
to each other by resistance welding at the required 
crossing positions to form a circuit. Thus the connector 
module 11 can be connected to a connector and a fuse 
without increasing the number of layers of the bus bars. 

30 [0079] To form the bus bars 22, ft is not necessary to 
punch a conductive metal plate in correspondence to 
the specific configuration of a circuit. Standard uniform 
width strip metal may be used. Therefore, it is possible 
to greatly improve the yield of the conductive metal 

35 plate. In addition, it is easy to alter the construction of 
the circuit by changing the positions where the bus bars 
22 and the single-core wires 21 are welded to each oth- 
er. 

[0080] The use of the flexible wires 21 allows thermal 

40 stress at the welding locations to be absorbed. 

[0081] The electrical conductors of the connector 
module are connected to those of the fuse module and 
the relay module by connecting the pressure connection 
terminals at the ends of the bus bars of the fuse module 

45 and the relay module to the single-core wires 21 of the 
connector module 11 collectively (in a single operation) 
by pressure fitting, instead of by welding of bus bars. 
Therefore, it is possible to reduce the number of welding 
operations and hence improve ease of manufacture. 

so [0082] In the modified connector module shown in 
Fig. 13, in the uppermost circuit plate 100A, near one 
edge of the insulation substrate 20, a pair of holes 20b 
and 20c for insertion of pressure connection blades are 
formed at positions on both sides of each single-core 

55 wires 21 . The pressure connection terminals of bus bars 
of the relay module 1 3, described above, are connected 
to an intermediate portion of the single-core wires 21 of 
the circuit plate 100A, by inserting the blades of the ter- 
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minals inserted into the holes 20b and 20c. 
[0083] As shown in Fig. 13, the electric conductors 
(bus bars) of the relay module can be connected to the 
intermediate portions of the single-core wires 21 by 
pressure connection. Thereby it is possible to connect s 
the circuit of the connector module to that of the relay 
module by pressure connection, Instead of welding of 
bus bars. 

[0084] Because the relay module is connected to the 
intermediate portions of the single-core wires 21 , it is ic 
possible to utilize both ends of the single-core wires for 
pressure connection between the wires and other mod- 
ules, namely, the bus bars of the fuse module and also 
for pressure connection between the wires and the elec- 
tronic control unit. is 
[0085] In addition, simplification can be achieved by 
connecting the circuit of the relay module, the fuse mod- 
ule and the electronic control unit to the same single- 
core wire of the conductor module. 

[0086] Because the connector module has the largest 20 
number of circuits and requires many variations of its 
circuit construction, wires and bus bars are used as the 
electric conductors thereof. They are crossed and weld- 
ed to each other at selected crossing positions to form 
the desired circuit thereof. Therefore, it is possible to 25 
achieve easy alteration of the circuit construction by 
merely changing the positions where the bus bars and 
the single-core wires are connected to each other. 
[0087] The present invention is not limited to the 
above-described embodiments. For example, the tab 30 
formed at both ends of the bus bars may project into the 
terminal hole of the connector accommodation portion, 
with the tab being fiat and not bent. 
[0088] Fig. 14shows a further modification of the junc- 
tion box of Fig. 1 . Instead of using the side cases having ss 
the connector accommodation portions, the casing is 
constructed of an uppercase 15* and a lowercase 14* 
in which connector accommodation portions 14a' are 
formed. In this case, as shown in Fig. 15, the tabs 22a 
of the bus bars 22 of the connector module 1 1 ' are bent 40 
downward with respect to the insulation substrate 20. 
[0089] In the above embodiments, single-core wires 
are used in the connector module. Instead, it is possible 
to use a single-core wire coated with an insulation coat- 
ing material. In this case, the insulation coating material 45 
is removed at the locations where the wire and the bus 
bar are welded to each other. 

[0090] It is possible in the fuse module and the relay 
module to use circuits like the connector circuit de- 
scribed above having bus bars disposed on one surface so 
of the insulation substrate and the electrical wires dis- 
posed on the other surface thereof, to connect to the 
fuse terminals and relay terminals. 
[0091 ] As apparent from the foregoing description, in 
the illustrated junction box of the present invention, as 55 
the electric conductors of the connector module, the 
long and narrow bus bars and the single-core wires are 
arranged crossing each other, with the insulation sub- 



strate interposed between them and welded to each oth- 
er at crossing points to form the circuit of the connector 
module. Therefore, it is possible to insert the tabs at both 
ends of the bus bars into the terminal holes of the con- 
nector accommodation portions f ormed on the side cas- 
es. Further the gap between the bus bars is equal to the 
gap between the terminal holes. In addition, the gaps 
between the tabs of the bus bars in the respective layers 
of the stack of circuit plates is equal to the spacing be- 
tween the rows of the terminal holes of the connector 
accommodation portions. Thereby by making the 
number of the circuit plates layered one upon another 
is equal to the number of the rows of the terminals of the 
connector accommodation portions and by using the 
long and narrow strip bus bars, it is easy to form the 
connector accommodation portions without bending the 
bus bars in a complicated manner. 
[0092] Further since the connectors are received at 
the side surface of the case of the junction box, the bus 
bars do not need to be arranged in a complicated man- 
ner. The long and narrow strip bus bars are arranged 
parallel with one another in a simple manner. 
[0093] Furthermore, by the use of the long and narrow 
bus bars, it is possible to reduce the manufacturing cost 
considerably, as compared with the case in which the 
bus bars are formed as complicated shapes in corre- 
spondence to the configuration of a circuit. Thus when 
a re-design of the circuit is needed the construction of 
the present invention can achieve alteration of the circuit 
construction by merely changing the position of connec- 
tion between the wires and the bus bars. 
[0094] Further variations of the connector module 1 1 
will now be described. 

[0095] In the modified connector module of Figs. 1 6A, 
1 6B and 1 7, flexible wires in the form of sectionally rec- 
tangular electrical conductors 21 consisting of copper 
are disposed on one surface (lower surface in Fig. 16) 
of the thin insulation substrate 20 made of insulation res- 
in in such a way that the electric conductors 21 are par- 
allel with one another at a regular pitch in the X-direc- 
tion. Upper and lower surfaces of the conductors 21 are 
laminated with insulation films 28, 29 to form a wide flex- 
ible flat cable (FFC). Elongate bus bars 22 are disposed 
on the other surface (upper surface) of the insulation 
substrate 20 in the same manner as shown in Fig. 6 etc. 
above. The electric conductors 21 of the FFC 24 and 
the bus bars 22 cross each other, with the insulation sub- 
strate 20 interposed therebetween. 
[0096] As shown in Fig. 16B, an opening 20a is 
formed at each of selected positions where the conduc- 
tors 21 and the bus bars 22 cross each other. At each 
hole, the insulation films 28, 29 of the FFC 24 are sep- 
arated from the conductor 21 to expose the conductor 
21 , which is flexed through the opening 20a of the insu- 
lation substrate 20. In this state, a flexed portion 21 x of 
the conductor 21 and the bus bar 22 are welded to each 
other by resistance welding to form a required circuit 
connection of the FFC 24 and the bus bars 22. 



10 



19 



EP 1 201 505 A2 



20 



[0097] In this manner, a circuit plate 100 (100A - 
1 00C) is constructed of the FFC 24 and the bus bars 22 
disposed as described above and connected to each 
other at the required positions, with the insulation sub- 
strate 20 sandwiched therebetween. As shown in Fig. 5 
1 7, three circuit plates 1 00 are layered vertically on each 
other through insulation plates 26 made of insulation 
resin. 

[0098] In this connector module, as shown in Fig. 1 7, 
a bus bar 27, having a circuit configuration formed by 10 
punching a conductive metal plate is disposed on a low- 
er surface of the lower circuit plate 100A through an in- 
sulation plate 25, as in the above embodiment. 
[0099] The three circuit plates 100(1 00A - 1 00C) dis- 
posed in three layers are formed by the method shown is 
in Fig. 8, substituting the array of wires 21 of Fig. 8 by 
the single FFC 24 which is laid across the three sub- 
strates. 

[0100] Portions of the conductors 21 which are not 
wanted in the circuit of the continuous FFC 24 are cut 20 
off before and/or after the circuit plates 1 00A - 1 00C are 
layered one upon another. 

[01 01 ] In the layered state, the FFC 24 is disposed on 
the lower surface of the insulation substrate 20, and the 
bus bars 22 are disposed on the upper surface thereof, 25 
with the insulation substrate 20 interposed between the 
FFC 24 and the bus bars 22. Between the adjacent cir- 
cuit plates 1 00A - 1 00C, the FFC 24 and the bus bars 
22 confront each other, with the insulation plates 26 in- 
terposed therebetween. 30 
[01 02] Fig. 1 8 shows how, in a similar manner to that 
of Fig. 10B, the bus bars 22 of the fuse module make 
pressure connection to the conductors 21 of the FFC 
24. It is not necessary to remove the insulation 22, 23 
before pressing the bus bar 33 and the FFC 24 together. 35 
Fig. 19 likewise shows pressure connection of the bus 
bars 41 of the relay module to the conductors 21 of the 
FFC 24. 

[01 03] The connections of the FFC 24 to the electron- 
ic control unit via the relay terminals 56 is also carried *o 
out by pressure connections. 

[0104] FFC 24 may be used in other versions of the 
connector module 11. For example, as shown in Fig. 
20A, in the connector module, flexible single-core wires 
60 similar to the wires 21 of Fig. 6 may be disposed on 45 
one surface of the insulation substrate 20 and the FFC 
24 may be disposed on the other surface thereof. Alter- 
natively, FFCs may be disposed on both surfaces of the 
insulation substrate 20 as shown in Fig. 20B. In both 
cases, the electrical conductors on the two surfaces of so 
the insulation substrate 20 are orthogonal to each other 
and cross each other. They are connected at selected 
crossing points by bending and welding. 
[0105] it is also possible to project the FFC into the 
connector accommodation portions instead of the tabs 55 
of the bus bars to connect the conductors of the FFC to 
a connector at a wire harness side. 
[0106] Furthermore the FFC may be extended from 



the connector module to be used as a wire harness, 
namely to connect it to other component parts of the ve- 
hicle body. That is, the FFC may be extended outside 
the junction box to be an external harness. 
[0107] From this embodiment it is apparent that, in the 
junction box of the present invention, because the con- 
nector module has the largest number of circuits and 
requires alteration of its circuit configuration, electric 
wires, elongate bus bars, and the FFC (or FFC and elec- 
tric wires or only FFC) are used as the electric conduc- 
tors thereof. They cross and are welded to each other 
at crossing positions to form the circuit. When the FFC 
is used the bus bars do not necessarily have to be used. 
[0108] The FFC can be disposed continuously very 
easily on one surface of the insulation substrates with 
the insulation substrates arranged in a row, thus simpli- 
fying the manufacture. 

[01 09] While the invention has been described in con- 
junction with the exemplary embodiments described 
above, many equivalent modifications and variations 
will be apparent to those skilled in the art when given 
this disclosure. Accordingly, the exemplary embodi- 
ments of the invention set forth above are considered to 
be illustrative and not limiting. Various changes to the 
described embodiments may be made without depart- 
ing from the spirit and scope of the invention. 



Claims 

1 . An electrical junction box having 

a casing (14, 15, 17, 18), and 
an electrical circuit in said casing adapted to 
make electrical connection in use to electrical 
connectors, fuses and relays, said electrical cir- 
cuit comprising a fuse connection circuit, a re- 
lay connection circuit and a connector connec- 
tion circuit which is electrically connected to 
said fuse connection circuit and said relay con- 
nection circuit, 

said casing comprising a fuse circuit portion 
(1 2) containing said fuse connection circuit and 
a relay circuit portion (13) containing said relay 
connection circuit, 

said casing having two laterally opposite sides 
at each of which said casing comprises a con- 
nector accommodation portion (70, 80) adapt- 
ed to receive, in use, at least one electrical con- 
nector, 

said electrical junction box further having, 
mounted in said casing, a connector module 
(11) providing said connector connection circuit 
and comprising 

(i) a plurality of insulation substrates (20) 
stacked one on another and each having a 
first main surface and a second main sur- 
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face opposite said first main surface, 
(ii) a plurality of parallel elongate bus bars 
(22) arranged on said first main surface of 
each said substrate and extending in a first 
direction, and 5 
(ili) a plurality of parallel flexible conductors 
(21 ) arranged on said second main surface 
of each said insulation substrate and ex- 
tending in a second direction orthogonal to 
said first direction, 10 

wherein each said insulation substrate 
has a plurality of apertures (20a) through it from 
said first main surface to said second main sur- 
face, at which said bus bars and said flexible 15 
conductors are connected to each other by 
welding to provide desired circuit connections 
(20b), and 

said first direction of said bus bars (22) of each 
said insulation substrate is the lateral direction 20 
of said casing between said opposite sides, at 
least some of said bus bars extending from said 
insulation substrates in said first direction and 
providing tabs (22b) projecting into said con- 
nector accommodation portions. 25 

2. An electrical junction box according to claim 1, 
wherein said flexible conductors (21) of said con- 
nector module individual are single-core wires. 

30 

3. An electrical junction box according to claim 1, 
wherein said flexible conductors (21) of each said 
insulation substrate are conductors of a flexible fiat 
cable (24) arranged on said second main surface 

of the insulation substrate, said flexible flat cable 35 
comprising flexible insulation material (28, 29) in 
which said conductors are held. 

4. An electrical junction box according to claim 1, 
wherein said connector accommodation portions 40 
(70, 80) have a plurality of stages (I, II, III), one 
above another, at which a plurality of rows of termi- 
nals of at least one connector are received in use, 
the number of said insulation substrates (20) of said 
connection module being equal to the number of 45 
said stages. 

5. An electrical junction box according to claim 1, 
wherein said connector module has, in addition to 
said bus bars of said insulation substrate, at least so 
one layer of further bus bars (27) mounted on the 
stack of said insulation substrates (20) parallel to 
the insulation substrates, and said connector ac- 
commodation portions have a plurality of stages (I, 

II, III), one above another, at which a plurality of 55 
rows of terminals of at least one connector are re- 
ceived in use, the total of the number of said insu- 
lation substrates and the number of said layers of 



said further bus bars being not less than the number 
of said stages. 

6. An electrical junction box according to claim 1, 
wherein said bus bars providing said tabs extend 
flat and unbent from said insulation substrates into 
said connector accommodation portions. 

7. An electrical junction box according to claim 1. 
wherein said bus bars (22) providing said tabs are 
bent at end portions thereof projecting from said in- 
sulation substrates so that said tabs are displaced, 
in the stacking direction of the insulation substrates, 
relative to said first main faces of said insulation 
substrates. 

8. An electrical junction box according to claim 1, 
mounted on a vehicle. 

9. An electrical junction box having 

a casing (14, 15, 17, 18), and 
an electrical circuit in said casing adapted to 
make electrical connection in use to electrical 
connectors, fuses and relays, said electrical cir- 
cuit comprising a fuse connection circuit, a re- 
lay connection circuit and a connector connec- 
tion circuit which is electrically connected to 
said fuse connection circuit and said relay con- 
nection circuit, 
. . said casing comprising a fuse circuit portion 
(1 2) containing said fuse connection circuit and 
a relay circuit portion (13) containing said relay 
connection circuit, 

said electrical junction box further having, 
mounted in said casing, a connector module 
(11) providing said connector connection circuit 
and comprising 

(i) at least one insulation substrate (20) 
having a first main surface and an opposite 
second main surface, and 

(ii) a plurality of spaced parallel flexible 
conductors (21) arranged on said second 
main surface, 

wherein said relay connection circuit compris- 
es a plurality of bus bars (41) having first ends ar- 
ranged to make connection, at least in use, to relays 
and second ends constituting pressure connection 
terminals (41b) which are connected by pressure 
connection directly to intermediate points of at least 
some of said flexible conductors (21) of said con- 
nector module. 

10. An electrical connection box according to claim 9, 
wherein said bus bars (41 ) of said relay connection 
circuit are bent 90° between said first and second 
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ends thereof and arranged so that said second ends 
extend towards said main surface of said insulation 
substrate (20). 

11. An electrical junction box according to claim 9, 5 
wherein said bus bars (41 ) of said relay connection 
circuit are parallel to each other 

12. An electrical junction box according to claim 9, 
wherein said connector module (11) comprises a 10 
plurality of said insulation substrates (20) stacked 
one on another and each having a plurality of par- 
allel elongate bus bars (22) arranged on said first 
main surface thereof, said bus bars and said flexible 
conductors (21) extending in mutually orthogonal *5 
directions and 

wherein each said insulation substrate has a 
plurality of apertures (20a) through it from said first 
main surface to said second main surface, said bus 
bars and said flexible conductors being connected 20 
to each other at said apertures by welding to provide 
desired circuit connections (20b). 

13. An electrical junction box according to claim 9, 
wherein relays (40) are mounted In said relay circuit 25 
portion, said relay circuit portion (13) is a moulded 
body, said bus bars (41) of said relay connection 
circuit are held in said relay circuit portion by insert 
moulding, and said relays have terminals extending 
through apertures (42a) of said moulded body and 30 
soldered to said bus bars (41 ) of said relay connec- 
tion circuit. 



14. An electrical junction box according to claim 9, 
wherein 



35 



(i) said connector module (11) is mounted at a 
lower portion of said casing, 

(ii) said fuse circuit portion (12) is located later- 
ally of said connector module at a first side of *o 
said casing, 

(iii) said relay circuit portion (13) is located 
above said connector module at said first side 
of said casing, 

(iv) an electronic control unit (50) is mounted in *s 
said casing above said connector module, 

(v) said casing has a. connector accommoda- 
tion portion (70, 80) to receive at least one elec- 
trical connector in use, located at a further side 
thereof extending orthogonally to said first side so 
thereof, and 

(vi) said connector module (11) has bus bars 
(22) which project into said connector accom- 
modation portion (70, 80) to constitute tabs 
therein for connection to said at least one con- ss 
nector in use. 

15. An electrical junction box according to claim 9, 



wherein said flexible conductors (21) of said con- 
nector module are individual single-core wires. 

16. An electrical junction box according to claim 9, 
wherein said flexible conductors (21) of each said 
insulation substrate are conductors of a flexible flat 
cable (24) arranged on said second main surface 
of the insulation substrate, said flexible fiat cable 
comprising insulation material (28, 29) in which said 
conductors are held. 

17. An electrical junction box according to claim 9, 
mounted on a vehicle. 

18. An electrical junction box having 

an electrical circuit adapted to make electrical 
connection in use to electrical connectors, fus- 
es and relays, said electrical circuit comprising 
a fuse connection circuit, a relay connection cir- 
cuit and a connector connection circuit which is 
electrically connected to said fuse connection 
circuit and said relay connection circuit, 

wherein at least one of said fuse connection 
circuit, said relay connection circuit and said con- 
nector connection circuit comprises a circuit module 
(11) having a plurality of elongate bus bars (22) ar- 
ranged parallel to each other and extending in a first 
direction and a plurality of flexible conductors (21) 
arranged parallel to each other and crossing said 
bus bars in a second direction orthogonal to said 
first direction, said flexible conductors and said bus 
bars being electrically connected to each other at a 
plurality of their mutual crossing points to provide 
desired circuit connections (20b). 

19. An electrical junction box according to claim 17, 
wherein said flexible conductors (21) of said circuit 
module are individual single-core wires. 

20. An electrical junction box according to claim 1 7, 
wherein said flexible conductors (21 ) of said circuit 
module are conductors of at least one flexible flat 
cable (24), said flexible flat cable comprising insu- 
lation material (28, 29) in which said conductors are 
held. 

21. An electrical junction box according to claim 18, 
wherein said circuit module has an insulation sub- 
strate (20) having first and second opposite main 
surfaces on which said bus bars (22) and said flex- 
ible conductors (21) are respectively arranged, and 
having apertures (20a) through it from said first 
main surface to said second main surface to enable 
said desired circuit connections to be formed 
through said apertures. 
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22. An electrical junction box according to claim 21, 
wherein said flexible conductors (21 ) are bare cop- 
per single-core wires. 

23. An electrical junction box according to claim 21 , 5 
wherein said bus bars (22) and said flexible conduc- 
tors (21) are joined at said desired circuit connec- 
tions by one of resistance welding and soldering. 

24. An electrical junction box according to claim 21 , 10 
wherein said circuit module has a plurality of insu- 
lation substrates (20) stacked one upon another, 
each having first and second opposite main surfac- 
es, there being a plurality of sets of said mutually 
orthogonally crossing flexible conductors (21) and is 
bus bars (22) arranged respectively on the first and 
second surfaces of the respective insulation sub- 
strates. 

25. An electrical junction box according to claim 21 , 20 
mounted in a vehicle. 

26. A method of forming an electrical circuit module 
comprising the steps of: 

25 

(i) fixing a plurality of bus bars (22) to a first 
main surface of each of a plurality of insulation 
substrates (20); 

(ii) with said insulation substrates (20) arrayed 

in a row, arranging flexible conductors (21) on so 
a second main surface opposite said first main 
surface of each said insulation substrate, said 
flexible conductors extending continuously 
over said insulation substrates in said row; 

(iii) after steps (i) and (ii), connecting said bus 35 
bars (22) to said flexible conductors (21 ) at mu- 
tual crossing points thereof via apertures in 
said insulation substrates to form desired cir- 
cuit connections (20b); 

(iv) after step (iii), bending portions of said flex- 40 
ible conductors (21) extending between adja- 
cent pairs of said insulation substrates so as to 
bring said insulation substrates into a stack one 
above another, and 

(v) removing unwanted portions of said flexible 45 
conductors (21). 

27. A method according to claim 26, wherein in step (i) 
said bus bars (22) are fixed to said insulation sub- 
strates (20) by deformation of material of said insu- so 
lation substrates. 

28. A method according to claim 26, wherein said de- 
sired circuit connections (20b) are formed by weld- 
ing. « 

29. A method according to claim 26, wherein said flex- 
ible conductors (21) of said connector module are 
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individual single-core wires. 

30. A method according to claim 26, wherein said flex- 
ible conductors (21) of each said insulation sub- 
strate are conductors of a flexible flat cable (24) ar- 
ranged on said second main surface of the insula- 
tion substrate, said flexible flat cable comprising in- 
sulation material (28, 29) in which said conductors 
are held. 

31 . An electrical junction box having 

an electrical circuit adapted to make electrical 
connection in use to electrical connectors, fus- 
es and relays, said electrical circuit comprising 
afuse connection circuit, a relay connection cir- 
cuit and a connector connection circuit which is 
electrically connected to said fuse connection 
circuit and said relay connection circuit, 
said electrical junction box having a connector 
module (11) providing said connector connec- 
tion circuit and comprising 

(t) an insulation substrate (20) having a first 
main surface and a second main surface 
opposite said first main surface, 
(ii) a plurality of first electrical conductors 
on said first main surface and a plurality of 
second electrical conductors on said sec- 
ond main surface, 

said first electrical conductors being parallel to 
each other and extending in a first direction and 
said second electrical conductors being parallel 
to each other and extending in a second direc- 
tion orthogonal to said first direction and cross- 
ing said first electrical conductors at crossing 
points, 

said first and second conductors being of a form 
selected from: 

(a) said first electrical conductors are elon- 
gate bus bars (22) and said second elec- 
trical conductors are flexible conductors 
(21) of a flexible flat cable (24) comprising 
flexible insulation material (28, 29) in which 
said flexible conductors thereof are held, 

(b) said first electrical conductors are indi- 
vidual flexible single-core wires (60), and 
said second electrical conductors are flex- 
ible conductors of a flexible flat cable (24) 
comprising flexible insulation material (28, 
29) in which said flexible conductors there- 
of are held, and 

(c) said first electrical conductors are flex- 
ible conductors (21 ) of a first flexible flat ca- 
ble (24) comprising flexible insulation ma- 
terial (28, 29) in which said flexible conduc- 
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tors thereof are held, and said second elec- 
trical conductors are flexible conductors 
(21) of a second flexible flat cable (24) 
comprising flexible insulation material in 
which said flexible conductors thereof are 5 
held, and 

wherein at a plurality of said crossing points 
the mutually crossing first and second electrical 
conductors are connected to each other to provide 10 
desired electrical junctions. 

32. An electrical junction box according to claim 31 , 
wherein said first and second electrical conductors 
have the form (a) and said elongate bus bars (22) 1$ 
are fixed to said insulation substrate (20) by defor- 
mation of material of said insulation substrate, and 

wherein at each said electrical junction said 
insulation substrate has an aperture (20a) and said 
insulation material (28, 29) of said flexible flat cable 20 
(24) is absent to expose the respective flexible con- 
ductor which is bent into said aperture and welded 
to the respective bus bar. 

33. An electrical junction box according to claim 31 , 25 
wherein said fuse connection circuit and said relay 
connection circuit comprise bus bars (33, 41) hav- 
ing pressure connection terminals (33b, 41 b) which 
are connected by pressure connections (21 ) to said 
flexible conductors of said flexible flat cables, to ef- 30 
feet electrical connection of said connector module 

to said fuse connection circuit and said relay con- 
nection circuit. 

34. An electrical connection box according to claim 31 35 
mounted on a vehicle. 
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Fig. 2 
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Fig. 6B 
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Fig. 9 
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Fig. 11 
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Fig. 12A 
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Fig. 13 
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Fig. 14B 



28 



EP 1 201 505 A2 




EP 1 201 505 A2 



WELDING 
/ 




Fig. 16A 



22 



20a 



.20 



24 < 



29 



AASSS. 



• J»hd 



I 21- 



21x 



25 



Fig. 16B 
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Fig. 17 
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